Alterations in the heart mitochondrial proteome in a desmin null heart failure model.
Desmin, the major muscle-specific intermediate filament (IF) protein, is essential for mitochondrial behavior and function and maintenance of healthy muscle. Mice null for desmin develop dilated cardiomyopathy characterized by extensive cardiomyocyte death, fibrosis, calcification and eventual heart failure. We sought to investigate the heart mitochondrial proteome of wild type and desmin null mice in order to understand the cardiac and skeletal myopathy phenotype of desmin deficiency. The proteins were analyzed by 2-D electrophoresis, followed by matrix-assisted laser desorption/ionization time-of-flight mass spectrometry. Three hundred and eighty different gene products were identified, about 50% of which were enzyme subunits. Cytoskeletal and muscle-specific proteins, calcium-binding proteins, proteins with various other functions and about 70 unknown, hypothetical or poorly described gene products, were also identified. We have observed differences in most metabolic pathways, in apoptosis, calcium homeostasis, calcification and fibrosis and in different signaling pathways linked or not to mitochondrial function. The most significant changes were observed in ketone body and acetate metabolism, NADH shuttle proteins, amino-acid metabolism proteins and respiratory enzymes. Several of these changes are consistent with the known phenotype of desmin deficiency.